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"TO) ALK TO) WHOM THESE; PRESENTS, SHANE, COME:;

Wirgivin Agricltural Experiment Station

ﬁlﬁ&hzmas’ THERE HAS BEEN PRESENTED TO THE

Secretary of Agriculture

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A COPY OF WHICH I$ HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM THE RECORDS OF THE PLANT
VARIETY PROTECTION OFFICE, IN THE APPLICANT(S) INDICATED IN THE SAID COPY, AND
WHEREAS, uroNn DUE EXAMINATION MADE, THE SAID APPLICANT(S) IS (ARE) ADJUDGED

TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW,
NOW, THEREFORE, THIS CERTIFICATE OF PLANT VYARIETY PROTECTION IS TO GRANT
UNTO THE SAID AFPLICANT(S) AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLI-
CANT(S) FOR THE TERM oF ¢f{ghteen YEARS FROM THE DATE OF THIS GRANT, SUBJECT
TC THE PAYMENT OF THE REQUIRED FEES AND PERIODNC REPLENISHMENT OF VIABLE BASIC
BREED OF THE VARIETY IN A PUBLIC REPOSITORY AS PROVIDED BY L.AW, THE RIGHT TO EX-
E. OTHERS FROM SELLING THE VARIETY, OR OFFERING IT FOR SALE, OR REPRODUCING IT,
RORTING IT, OR EXPORTING IT, OR USING IT IN PRODUCING A HYBRID OR DIFFERENT
THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
ENITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS
[ CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS

L THE OWNER OF THE RIGHTS. (84 STAT. 1542, AS AMENDED, 7 US.C. 2321 ET SEQ.)
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Public reporting burden for this collection of information is estimated 1o average 30 minutes per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and compieting and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
colfection of information, including suggestions for reducing this burden, 10 Department of Agriculture, Clearance Qffice, OIRM, Roam 404-w, Washington, D.C. 20250; and to the Office

of Management and Budget, Paperwork Reduction Project {OMB #0581-0055), Washington, 20250. FORM APPROVED: OMB 0581-0055, Expires 1/31/91 .
U.S. DEPARTMENT OF AGRICULTURE . T . .
AGRICULTURAL MARKETING SERVICE Application fs required in order to
. determine it a plant variely protection
certificate is lo be issued {7 U.S.C. 2421).
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE Information is held confidential uniil
{instructions on reverse) . certificate is issued (7 U.S.C. 2426).
1. NAME OF APPLICANT(S) (as it s to appear on the Certificale) 2. TEMPORARY DESIGNATION OR | 3. VARIETY NAME
o . X . EXPERIMENTAL NO.
Virginia Agricultural Experiment Station ; VA 89-41-2 Pamunkey
4. ADDRESS (streef and no. or R.F.D. np,, city, state, gnd ZIP} . 5. PHONE finciude area code) 'FOR OFFICIAL USE ONLY
© Virginia Polytechnic [nstitute and State Univ. e
104 Hutcheson Hall (703) 231-3766
Blacksburg, VA  24061-0402 : 94007258
F Date
! |August 31, 1994
6. GENUS AND SPECIES NAME 7. FAMILY-NAME (Bofanical) ri: [ Time T 777
Hordeum vulgare L. o Gramineae G [1am [Jem
F Filing and Examination Fee:
8. CROP KIND NAME (Common Mame) 9. DATE OF DETERMINATION
Winter Feed Barley 1993 c 13.2.325.00_______]
July 1, 199, s [oms
10. IF THE APPLICANT NAMED S NOT A “PERSON," GIVE FORM OF ORGANIZATION {Carporation, partnership, asscciation, etc.) . R JU ne 20 . 1994
Apricultural Experiment Station of Virginia Polytechnic Institute and State University E I ertiicats Foe
E g 75” aé
==
11. IF INCORPORATED, GIVE STATE OF INCORPORATION 12. DATE OF INCORPORATION :, _______ Yy
R - Dale
E - .
51 2/13/95
13. NAME AMD ADDRESS OF APPLICANT REPRESENTATIVE(S), IF ANY, TO SERVE IN THIS APPLICATION AND RECEWE ALL PAPERS ’
‘Carl A. Griffey _
Crop and Soil Envirommental Sciences
Virginia Tech
Blacksburg H VA 24061 _0404 PHOMNE (include area cada}:( 703) 231_9 789
14. CHECK APPROPRIATE BOX FOR EAGH ATTACHMENT SUBMITTED (Fotiow INSTRUCTIONS on reverse
a Exhibit A, Origin and Breeding History of the Variety.
b. Exhibit B, Novelty Statement.
c. Exhibit C, Objective Description of Variety.
d Exhibit D, Additional Description of Variety.
-3 Exhibit E, Statement of the Basis of Applicant's Ownership.
i. Seed Sample (2,500 viable untreated seeds). Date Seed Sample mailed to Plant Vasiety Prolection Office ] JU]_}Z 1004 .
g Filing and Examination Fee ($2,150) made payable to “Treasurer of the United States.”
15. DOES THE APPLICANT(S) SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME OMLY AS A CLASS OF CERTIFIED SEED? (See soction 83(a} of the Plant Variely
: Protaction Act.) = :
YES ( “YES." answar ilems 16 and 17 below) [] NO (If “NQ," skip o item 18 balow)
16. DOES THE APPLICANT(S) SPECIFY THAT THIS VARIETY BE LIMITED AS 10O 1.17. IF “YES" TO ITEM 15, WHICH CLASSES OF PRODUCTION BEYOND BREEDER SEED?
NUMBER OF GENERATIONS? 1
YES [ no : [Z FounpaTion [ recisteren CERTIFIED
' 1
18. DID THE APPLICANT(S} PREVIDUSLY FILE FOR PROTECTION OF THE VARIETY IN THE U.S.7
I:l YES (# "YES," through [:] Plant Yariety Prolection Act D Patenl Act. Give date: _ "+ Bl
2 ro |
19. HAS THE VARIETY BEEN RELEASED, USED, OFFERED FOR SALE, OR MARKETED IN THE U.S. OR OTHER COUNTRIES?
s s i z ¥ . Crop Improve-
[x] vEs uf vEs," give names of countries and datesy S01d to certified seed growers 1in t}:-le ,U' S. by Vad £ P lp .
O wo ment Association in Fall 1993 and will be offered for sale to
U.S. producers in 1994. Not sold outside U.S.
20. The applicani(s) declare(s) that a viable sampie of basic seeds of this variety will be furnished with the application and will be replenished upon
request in acecordance with such regulations as may be applicable. _ ) . ’
The undersigned applicani(s) is (are} the ownerts) of this sexually reproduced novel plant variety, and believe(s) that the variety is distinct,
uniform, and stable as required in section 41, and is entitled to protection under the provisions of section 42 of the Plant Variety Protection Act.
Applicant(s) is (are) informed that false representation herein can jeopardize protection and result in penalties.
'SIGNATURE OF APPLICANT fo»vnerrs)} ' CAPACITY OR TTLE DATE
W Director, VAES 6-16-94
SIGNATURE OF WPPLICANT (Owner(s)] : CARACITY OR TILE QATE

FORM CSSD-470 {5-88) Edition ol FORM LS-47¢, 3-86, 1s obsolete.
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Pamunkey Barley
14A. Exhibit A: Origin and Breeding History

Genealogy and Breeding Method. Pamunkey barley is a sister line of
‘Nomini’. The series of crosses from which Pamunkey was derived was completed
in the Spring of 1977. The parentage of Pamunkey is ‘Boone’/’Henry’//VA 77-
12-41. VA 77-12-41 was derived from a composite of crosses which consisted of
Cl 9623, Cl 9658, Cl 9708, and barley yeliow dwarf resistant *Atlas’, each crossed
to a 'Cebada Capa’/’"Wong’//Awnleted "Hudson’ selection. This composite was
developed to incorporate resistance to barley yellow dwarf virus into cultivars
adapted to Virginia.

Selection and Advancement of the Variety. Pamunkey, formerly designated
VA 89-41-2, is a reselection of the experimental line VA 88-11-7. The line VA 88-
11-7 was derived from a head selection made in the F, generation using a modified
bulk breeding system. VA 88-11-7 was heterogeneous, and approximately 50% of
the plants had awnleted heads and 50% had heads that were fully-bearded. In
1990, more than 500 heads with full beards were selected from VA 88-11-7 (F,,
generation) and planted in headrows in the fall of that year. Headrows that were
heterogeneous for beard type and other apparent variant rows were removed. The
remaining headrows were harvested individually, and seed from 300 of these rows
was planted in separate plots at Mount Holly, Virginia in the fall of 1991 to produce
Breeder seed. The residual seed from the harvested headrows was composited
and used in state and regional variety tests in the 1991-92 season.

Multiplication and Purification. Within the limits of biological expectation,
Pamunkey has remained stable and uniform in composition through three
generations of selfing. In 1991, three hundred 45 ft* plots of Pamunkey, derived
from individual headrows, were planted at the Virginia Foundation Seed Farm.
Based on visual observations in the field, disease reactions in greenhouse tests,
and evaluation of seed characteristics, plots having variant phenotypes were
identified and eliminated. At maturity, 159 of the 300 plots were harvested
individually. Seed of these 159 plots was examined for threshability based on the
proportion of seed with and without awns intact. Seed from 114 plots selected for
ease of threshability was composited to form the initial source of Breeder seed.
This Breeder seed was planted on approximately 18 acres at the Virginia
Foundation Seed Farm in the fall of 1992. A low percentage of variant types are
present in Pamunkey, which consist of not more than 1% plants with awnieted
heads. However, Foundation seed of Pamunkey was shown to be genstically

- stable in the sense that the variety can be maintained and reproduced via seed
without changing its characteristics.




Pamunkey Barley
14B. Exhibit B: Novelty Statement

Pamunkey is uniquely different from all known barley cultivars, but is most similar
to its sister line 'Nomini’. Both cultivars are similar in maturity and disease resistance.
The major difference between these cultivars is that Pamunkey has spikes with long
beards, while those of Nomini are awnless to awnleted. Pamunkey is 5 cm shorter than
Nomini, and at physiological maturity the straw of Pamunkey is soft, while that of Nomini
is stiff and has a "stay-green" characteristic. Pamunkey and Nomini have many similar
morphological characteristics; however, Pamunkey has long-haired rachillas, while those
of Nomini are short. ‘




FORM APPROVED: OMB NO. 40-R0822

U.S. DEPARTMENT OF AGRICULTURE
AGAICULTURAL MARKETING SERVICE

EXHIRIT C
(Barley)

LIVESTOCK AND SEED OIVISION
BELTSVILLE, MARYLAND 20705

OBJECTIVE DESCRIPTION OF VARIETY

IMSTRUCTIONS: JSee Reveras,

BARLEY {HORDEUM YULGARE)

NHAME OF APPLICANTS

Virginia Agricultural Experiment Station

FOR OFFICIAL USE OHLY

PYPO HNUMBEM

9400258

AGORESS (Streat and No. or R.F.D. No., City, State, and ZIP Cods}

Virginia Polytechnic Institute and State University

Blacksburg, VA  24061-0402

VARIETY NAME OR TEMPORARY
DERCSHNATION

ey

Place the appropriate number thet describes the varietnl character of this vacierty in the boxes below. '
‘Place ¢ zeco in first box (iee. ] 0] 8] 9] 0¢ |01 9] ) when number i either 99 or less or 9 or less..

1. GROWTH HARIT:

3] 1-SPRING 2-FACULTATIVEWINTER 3=WINTER [ 2] EarlyGrowch: 1+PROSTRATE 2= SEMIPROSTRATE
3~ ERECT :
2. MATURITY (50% Flowering):
1« EARLY (California Mariout]  2.= MIDSEASON (Betzes}) 3 = LATE (Frontier)
7 No, of days Earlier than 9 ) .
- ot day e 1=BETZES 2~ CALIFORNIAMARIOUT = 3= CONQUEST 4= DICKSON
2 | No. of days Later than 8|} s-PIROLNE &-PRIMUS 7-UNITAN 8 = Barsoy 9 = Boone

3, PLANT HEIGHT (From soil levei to top of head):

4 = TALL (Conquet!

2= RESTRICTED TO MIODLE

Hair covering: 1 = NONE

LESS THAN EQUAL TO LENGTH OF GLUMES
3= MORE THAN EQUAL TO LENGTH OF GLUMES -
3= ROUGH

4w SMOOTH 2 = SEMISMOOTH

3 = CONFINED TO BAND

2| 1« SEMIDWARF . 2 = SHORT (Calitornia Meriout] 3 =~ MEOIUM TALL (Betzn)
0 . 3J Cr Shorter than . ... E 1 =BETZES 2= CALIFORNIA MARIOUT  3=CONQUEST 4= DICKSON
¢ E-PIROUINE 8=PRIMUS 7~UNITAN & = Barsoy 9 = Boone
|LO 8| cem. Talker than...... | 8 . '
4, STEM:
. {=Q-3cm 2=3-10cm. ) .
Exertion (Flyg to spike at maturity }: 3= 10- 15 cm. 1 | Anthocyanin: 1= ABSEN_T 2 = PRESENT
{ 013 | NO, OF NODES (Originating from node above ground) : : .
— : ‘ - 2= SNAKY :
M e 1-CLOSED  2-V-SHAPED  3-OPEN 1= STRAIGHT - 2= SNAR _ _
I Collar Shape: 4 = MOODIFIED CLOSED OR OPEN 3 | Shape of Neck: 3= OTHER ‘Sotdf_'vls tralght to gent ly
5. LEAF: curved
[:' ' o : { - DROOPING
. Basal leaf sheath (seedling}: 1= GLABROUS. 2 - PUBESCENT Fodtion of flag keaf (ot boot stape}: 2= UPF!IGH_T‘ :
2 | Wakiness: 1~ ABSENT (Glowsy) 2= SLIGHTLY WAXY 113 | st WiDTH (Firet teat betow fiag teat)
3~ WAXY - k | .
119 CM, LENGTH ({First laaf below flag leaf) ‘1 Anthocyanin in leaf sheath: 1= ABSENT 2 = PRESENT
8. HEAD: . ) _ _ -
' - o 1= LAX 2= ERECT (Notdense).
Type: 1 =TWO-ROWED . 2 = 5IX-ROWED I 3 | Denaicy: 3=~ ERECT {Denm}
7] Shape: 1T-TAPERING  2=STRAP 3= CLAVATE 2 ] Wixiness: 1= ABSENT (Glossyl 2= SLIGHTLY WAXY
l 4 = OTHER (SpecifyiStrap and parallel ‘ T 3-waAXy
| 2 , 1=NONE 2=ATTIP Rachis (Hair on edpe): 1= LACKING 2= FEW 3~ COVERED
Lateral Kernels Overlap: 3= 1/4- 172 OF HEAD 3 . is (Hair on edge)
7. GLUME: - _ . :
Loty 1= 1/I0F LEMMA 2= 1/2 OF LEMMA 3] Hain:  1-NONE  2-SHORT 3= LONG
b 3 = MORE THAN 1/2 OF LEMMA

& = COMPLETELY COVERED -

2 = EQUAL TO LENGTH OF GLUMES




B. LEMMA; .

Awn: 4= AWNLESS 2= AWNLETS ON CENTRAL ROWS AWNLESS ON LLATERAL ROWS

: "3« SHORT ON CENTRAL AOWS, AWNLETS ON LATERAL AOWS 4 = SHORT (less than squsl 10 length of spika)
& = LONG (longer than spikel & = HOODED ! ‘ :

= ]

Awn Surface: 1 = AWNLESS -2 =SMOOTH. 3 =SEMISMOOTH 4 = ROUGH

Z | Teeth: 1-ABSENT 2= FEW. 3= NUMEROUS Hair: 1~ ABSENT - 2= PRESENT
1 Shaoe of base: 1 = DEPARESSION 2 = SLIGHT CREASE _ .

P " 3- TRANSVERSE CREASE _ Rachilla Hairs: 1= SHORT 2= LONG
8. STIGMA:

Hairs: 1= FEW 2= MANY

I'_‘I :

. 3EED: .
Type: 1= NAKED 2= COVERED D Hairs an Venral Furrow: 1= ABSENT 2 = PRESENT

1 = SHORT {8.0 mm.} 2= SHORT TOMIDLONG (7.5 - 8.0 mm.j 3= MIDLONG (B.5-8.5 mm.)

Length:
4 = MIDLONG TO LONG {9.0- 10.5 mm.) 5= LONG {10.0 mm.)

\Vrinkling.of hull: 1 =NAKED 2= SLIGHTLY WRINKLED 3 = SEMIWRINKLED 4« WRINKLED

" Aleurone Color: -1 = COLORLESS {Whiteor Yellow] ™ 2=8LUE

PERCENT ABORTIVE: i 3 2] GMS. PER 1000 SEEDS

11. DISEASE: (0= Not Tested, 1 - Susceptible, 2= Resistant}

2 | SEPTORIA ‘ NET BLOTCH SPOT BLOTCH . powoeny MILDEW

LOOSE sMUT 1 0 ) BACTERIAL BLIGHT @ COVERED SMUT . I O | FALSE LOOSE smuT

1 | sTem RUST LEAF RUST @ SCAB 2 | scALD

* Resistant to race 8
. _ OTHER (Spacity)
BSMV : | 2] syDV 1 stripe rust

12, INSECT: (0= Not tested, 1 = Susceptible, 2 = Resistant)

GREEN BUG . ) 0 IEHGL!SH .GHAIN APHID E CHINCH BUG @ 'ARMMHM

?HMHMa

o

>
<

FEEM

[__QJ GRASS HOPPERS' - | O |CERIAL LEAF BETTLE {__Ql OTHER {Specify)

Otaee OIA B : c
HESSTAN ELY HACES ' -
oo [oJe  [o]r [o]e

13, CHEMICAL (0= Not Tested, 1 = Susceptible, 2 = Resiztant}

0{ ooT , _2_] OTHER (Specify) Hoelon
14, INDICATE WHICH VARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED:
CHARACTER NAME OF VARIETY CHARACTER NAME OF VARIETY
Plant tillering Nemini Sesd size Nomini
Leaf size Nomini Coteoptile siongation Nomini
Leal color Nomini Soedling pigmentation Nomini
Leaf carriage Nomini '

Eher dcscn rions and
Rist

REFERENCES: The following publications may be used as a reference aid for the standardization of char
terma used in this form:

‘1. Wiebe, G. A., and D. A. Reid, 1961, Classification of Barley Varieties Grown in th

in 1958, Technical Bulletin No. 1224, U.S. Dept. of Agriculture.

2. Reid, D. A, and G. A, Wicbe, 1968, Barley: Crigin, Botany, Culture, Winter Hardi

Pc:ts. Agriculture Handbook No. 338, U.S. Dept. of Agriculture. pp. 61 - 84,

3. Malting Barley Improvement Association, Milwaukee, Wisconsin, 1971, Barley Var

GJMLC?;&J .ﬁ%mn '
Plant k’arse"c
Dicfirgtection 0

COLOR: Nickerson's or any recognized color fan may be used to determine color of the described varid

FORM LPGS.470.5 (3.80) [AEVERSE) : s _ @
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Pamunkey Barley
14D. Exhibit D: Additional Description of Pamunkey

Pamunkey is an early maturing, moderately short, six-row winter feed barley
(Hordeum vulgare L.) with compact strap and parallel spikes. Lemma awns of Pamunkey
are rough, longer than the spike and have a purple color shortly after flowering. Early
growth is semi-prostrate, penultimate leaves average 19 cm in length and 13 mm in width,
and the distance from the flag leaf to the spike is more than 10 cm. Pamunkey has gently
curved necks and spikes that are slightly waxy and erect with a few overlapping lateral
kernels at the tip. The rachis is tough with hairy edges, and the collar is closed. The
glumes of Pamunkey are one-half the lemma in length and have hairs confined to the
band. Pamunkey has semi-smooth to rough glume awns that are longer than the giumes
in length. The yellow lemmas have few teeth on lateral and marginal nerves, with a
depression at the base. Pamunkey has midiong to long covered, white, semiwrinkled
seed with long-haired rachillas.

Since Pamunkey has not been tested in comparison with any of the seven cultivars
listed in Exhibit C, data on performance in Virginia in 1992 and 1993 are presented in
Tables 1a and 1b, which follows this section. Pamunkey also was evaluated in the 1991-
92 Uniform Winter Barley Yield Nursery. Performance data for these nurseries are
available in USDA nursery reports compiled by Dr. David Livingston at Pennsylvania State
University. '
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Pamunkey Barley
'14E. Exhibit E. Basis of Applicant's Ownership

The owner of Pamunkey barley is the Virginia Polytechnic Institute and State
University, of which the Virginia Agricultural Experiment Station is a part. Employees
charged with developing this new cuitivar as a condition of their employment understand
that ownership rests with Virginia Polytechnic Institute and State University pursuant to
university policy on intellectual property.




